Causes
Mutations in the PLP1 gene cause Pelizaeus-Merzbacher disease. The PLP1 gene provides instructions for making proteolipid protein 1 and a modified version (isoform) of that protein called DM20. Proteolipid protein 1 is found primarily in nerves in the central nervous system and DM20 is produced mainly in nerves that connect the brain and spinal cord to muscles (peripheral nervous system). These two proteins are found within the cell membrane of nerve cells, where they make up the majority of myelin and anchor it to the cells.
Most mutations that cause Pelizaeus-Merzbacher disease copy (duplicate) the PLP1 gene, which results in increased production of proteolipid protein 1 and DM20. Other mutations lead to production of abnormal proteins that are often misfolded. Excess or abnormal proteins become trapped within cell structures and cannot travel to the cell membrane. As a result, proteolipid protein 1 and DM20 are not available to form myelin. The accumulation of excess proteins leads to swelling and breakdown of nerve fibers. Still other mutations delete the PLP1 gene, which prevents proteolipid protein 1 and DM20 protein production and results in a lack of these proteins in the cell membrane, which causes any myelin that is formed to be unstable and quickly broken down. All of these PLP1 gene mutations lead to hypomyelination, nerve fiber damage, and impairment of nervous system function, resulting in the signs and symptoms of Pelizaeus-Merzbacher disease.
It is estimated that 5 to 20 percent of people with Pelizaeus-Merzbacher disease do not have identified mutations in the PLP1 gene. In these cases, the cause of the condition is unknown.
Inheritance Pattern
Pelizaeus-Merzbacher disease is inherited in an X-linked pattern. A condition is considered X-linked if the mutated gene that causes the disorder is located on the X chromosome, one of the two sex chromosomes in each cell. In males, who have only one X chromosome, a mutation in the only copy of the PLP1 gene in each cell is sufficient to cause the condition. In females, who have two copies of the X chromosome, one altered copy of the PLP1 gene in each cell can lead to less severe features of the condition, such as muscle stiffness or a decrease in intellectual function, or may cause no signs or symptoms at all. A characteristic of X-linked inheritance is that fathers cannot pass X-linked traits to their sons. 
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